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© Wide area paging system having automatic service area log-in. 



© A combination pager and cordless telephone 
(40) has a receiver (414) for receiving paging signals 
including a location identifier associated with a geo- 
graphic location (202) of a paging controller transmit- 
ting the paging signals. A decoder (416) coupled to 
the receiver (414) decodes the paging signals to 
recover a page and the location identifier. A memory 
(422, 423) stores the page and the location identifier 
identifying the geographic location (202) of the tran- 
sceiver (40). A message processor (606), coupled to 
the memory (423), determines when a new location 



identifier is received; and a controller (420) couples 
to a home paging controller (10) in response to the 
message processor (606) determining that the new 
location identifier has been received. A transmitter 
(440), coupled to the controller (420, 430), transmits 
the new location identifier to the home paging con- 
troller (10) for informing the home paging controller 
(10) that the transceiver (40) is located in the new 
geographic location (210) indicated by the location 
identifier. 
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Field of the Invention 

This invention relates in general to a combina- 
tion paging system and radio telephone system, 
and in particular to a method and apparatus for 
transmitting pages over a wide area to a radio 
paging receiver coupled to a radio telephone tran- 
sceiver for automatic service area log-in. 

Background of the Invention 

Paging (or selective call) systems normally 
provide one-way radio frequency (RF) communica- 
tion of selective call messages (pages) from a 
message originator to a paging receiver. The mes- 
sage originator contacts the paging system via the 
public switched telephone network (PSTN) system 
or other input interface, and provides the message 
information to a paging controller. Typically, the 
message information is encoded into a conven- 
tional signaling protocol, modulated onto a carrier 
signal, and transmitted as an RF signal over a 
paging channel to the paging receiver. The paging 
receiver receives the signal, demodulates, and de- 
codes the signal to recover the message, and 
presents the message to a user of the paging 
receiver. 

Air time is a precious commodity in paging 
systems. A paging service provider that wishes to 
provide service to a large number of subscribers 
(paging receiver users) must do so in a cost effec- 
tive manner to make the paging system commer- 
cially viable. These paging system subscribers 
tend to be mobile and can roam over a wide 
geographic area while still expecting to receive 
pages over the wide geographic area. Further, a 
paging channel tends to limit the number of mes- 
sages that can be transmitted therethrough be- 
cause it has a limited bandwidth. Therefore, service 
providers wishing to service the ever increasing 
numbers of subscribers over a wide geographic 
area do so by segmenting the wide geographic 
coverage area into a plurality of smaller service 
areas for transmitting more pages thereinto in a 
parallel fashion to enhance overall system through- 
put. 

A problem arises when a subscriber roams 
from service area to service area and the service 
provider has to keep track of such roaming to 
make sure that any pages transmitted to a roaming 
subscriber will reach the paging receiver. Typically, 
this has been accomplished by requiring the sub- 
scriber to provide an itinerary and schedule to the 
service provider before departing on a trip. The 
service provider would manually configure a paging 
system subscriber data base to send pages des- 
tined for the roaming subscriber to the destination 
service area (or service areas) corresponding to the 



itinerary and schedule. Upon returning home from 
the trip, the subscriber again would contact the 
service provider to reconfigure the paging system 
subscriber data base for sending pages destined 

5 for the subscriber to the home service area(s). This 
can be a laborious endeavor, and is subject to 
human error during manual entry, which tends to 
reduce the efficiency and accuracy of the paging 
system operations thereby adding operational costs 

io and potentially frustrating customers who missed 
pages sent to incorrect destination service areas. 

Thus, what is needed is a wide area paging 
system that can automatically keep track of service 
areas for roaming subscribers. 

75 

Summary of the Invention 

In one form of the invention, there is provided a 
method for communicating comprising the steps ot 
(a) transmitting paging signals having a location 
identifier associated with a geographic location; (b) 
receiving location update signals for identifying the 
geographic location of a transceiver transmitting 
same; (c) decoding the location identifier incor- 
porated in the location update signals and storing 
the location identifier associated with the trans- 
ceiver transmitting same; (d) receiving paging mes- 
sages; (e) routing the paging messages addressed 
to the transceiver located in another geographic 
location in response to the location identifier asso- 
ciated with the transceiver; and (f) transmitting the 
paging messages addressed to the transceiver lo- 
cated in the geographic location of the paging 
system. 

In another form, a transceiver comprises a re- 
ceiver for receiving paging signals that includes a 
location identifier associated with a geographic lo- 
cation of a paging transmitter transmitting the pag- 
ing signals. A decoder coupled to the receiver 
decodes the paging signals to recover a page and 
the location identifier. A memory stores the page 
and the location identifier identifying the geograph- 
ic location of the transceiver. A message proces- 
sor, coupled to the memory, determines when a 
new location identifier; is, received; -and a controller 
initiates a return location identifier transmission to a 
home paging controller in response to the recep- 
tion of the new location identifier. A transmitter, 
coupled to the controller, transmits the new location 
identifier to the home paging controller for inform- 
ing the home paging controller that the transceiver 
is located in the new geographic location indicated 
by the location identifier. 



FIG. 1 is a diagram of a combination selective 
call system and cordless telephone system in ac- 
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cordance with the preferred embodiment of the 
present invention. 

FIGs. 2 and 3 are illustrations of a wide geo- 
graphic area paging system in accordance with the 
preferred embodiment of the present invention. 

FIG. 4 is a block diagram of the combination 
pager and cordless telephone transceiver of FIG. 1 
in accordance with the preferred embodiment of 
the present invention. 

FIGs. 5 to 8 are flow diagrams illustrating oper- 
ational sequences for the combination paging sys- 
tem and cordless telephone system of FIGs. 1 and 
4 in accordance with the preferred embodiment of 
the present invention. 

Detailed Description of the Invention 

Referring to FIG. 1, a selective call signaling 
(paging) system combining communication across 
a first communication path at a first data rate, for 
example to a wide area paging system 10, and a 
second communication path at a second data rate, 
for example to a second generation cordless tele- 
phone (CT-2) system 15. The selective call sig- 
naling system uses a public switched telephone 
network (PSTN) 20 for communication there- 
between. A message originator utilizes a page en- 
try device 25 to enter paging information via the 
PSTN 20 for transmission to a subscriber of the 
paging system 10. 

Typically, the page entry device 25 is a tele- 
phone for entry of voice or numeric information. 
The page entry device 25 could also comprise a 
data processing device, for example a page entry 
terminal or computer terminal, for generation of the 
paging information comprising graphics, facsimile 
or alphanumeric information. 

The originator comprises the message to be 
provided as the paging information on a computer 
terminal, and by placing a call via a modem or 
other device via a system access number of the 
paging system 10, the originator couples the page 
entry device 25 to a telephone network interface 30 
of the paging system 10 via PSTN path 20a. The 
paging- information is then transported from the 
page entry device 25 to the telephone network 
interface 30 and then to a paging controller 32 for 
processing thereby. The paging controller 32 ac- 
cesses a subscriber data base 34 coupled thereto 
to obtain a subscriber address to associate with the 
paging information to form a page. The paging 
controller 32, according to the preferred embodi- 
ment of the present invention, retrieves current 
service area information (location identifier) 35 from 
the subscriber data base 34 for completing the 
page. The current service area information 35 in- 
dicates what destination coverage area (or cov- 
erage areas) for the paging system to transmit the 



page at the first data rate to reach the subscriber 
receiver or pager 40. The controller 32 then places 
the page including the service area information into 
the paging system queue 36 for later transmission 
s of the page into the coverage area (or coverage 
areas) indicated by the current service area in- 
formation 35. 

The pages stored in the paging system queue 
36 are retrieved sequentially by the paging control- 
w ler 32 and provided to the paging transmitters 38 
over a communication link 37, for example over 
telephone line, over radio frequency link, over mi- 
crowave link, over satellite communication link, or a 
combination thereof. It is appreciated that the pag- 

75 ing transmitter(s) 38 may not be located proximate 
to the paging controller 32, and according to the 
preferred embodiment of the present invention, the 
paging transmitter(s) 38 are at different (or distant) 
geographic regions (or coverage areas). The pag- 

20 ing controller 32 comprises a service area control- 
ler 42 which selects the destination paging trans- 
mitters 38 for coupling the pages thereto as in- 
dicated by the current service area information 35 
for the routing the pages. Specifically, the pages 

2s are destined for transmission as selective call sig- 
nals from the paging transmitters 38 over at least 
one paging channel covering a plurality of paging 
coverage areas. 

A wide area paging system typically includes a 

30 plurality of paging transmitters 38 which can trans- 
mit the selective call signals over a plurality of 
paging coverage areas to increase the probability 
of message reception by a roaming paging re- 
ceiver 40. In a first alternative approach, a plurality 

35 of the paging coverage areas are at least partially 
overlapping and are covered by simulcasting pag- 
ing transmitters which are synchronized to transmit 
pages in the overlapping coverage areas. The plu- 
rality of overlapping paging coverage areas which 

40 are covered by simulcasting paging transmitters 
are considered as one service area. In a second 
alternative approach, a plurality of paging coverage 
areas are non-overlapping and are covered by in- 
dividual non-simulcasting paging transmitters. Each 

45 non-overlapping paging coverage * area is consid- 
ered as a separate service area. In a third ap- 
proach, a combination of overlapping and non- 
overlapping paging coverage areas are utilized to 
effectively cover a geographic area to increase the 

so probability of message reception by roaming pag- 
ing receivers 40. Here, each non-overlapping pag- 
ing coverage area is considered as a separate 
service area; and a plurality of overlapping paging 
coverage areas are considered as a single service 

55 area, where both types topologies exist in a wide 
area paging system, the geographic area is more 
effectively covered. 
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In the preferred embodiment of the present 
invention, the selective call signals 39 transmitted 
from the paging system 10 are received by a 
transceiver which preferably comprises a combina- 
tion selective call receiver (pager) and radio tele- 
phone, for example a combination selective call 
receiver and cellular telephone, a combination 
selective call receiver and cordless telephone tran- 
sceiver 40, or an acknowledgeback selective call 
receiver. The pager portion of the combination 
selective call receiver and cordless telephone tran- 
sceiver 40 receives the selective call signals while 
the cordless telephone transceiver portion, for ex- 
ample a second generation cordless telephone 
(CT-2) transceiver, can couple to the PSTN 20 via 
the cordless telephone system 15 for communica- 
tion therewith. 

In accordance with the present invention, the 
paging controller 32 processes a page request 
from a caller and generates a page therefrom. 
Subsequently, the paging controller 32 transmits 
the page via the paging transmitters 38 to the 
pager/cordless telephone transceiver 40. The ser- 
vice areas (comprising a plurality of paging cov- 
erage areas) over which the page is transmitted 39 
are determined by the service area controller 42 
from the current service area information 35 for the 
pager/cordless telephone transceiver 40. These 
service areas correspond to the geographic areas 
in which a roaming pager/cordless telephone tran- 
sceiver 40 is actually located in. 

In one aspect of the present invention, the 
paging system 10 periodically transmits a unique 
service area (location) identifier over each of the 
service areas or geographic locations. The location 
identifier identifies to the receiving pager/cordless 
telephone transceivers 40 the service area (geo- 
graphic location) in which they are currently receiv- 
ing pages. Therefore, when the pager/cordless tele- 
phone transceiver 40 receives the location iden- 
tifier, it can determine therefrom that it has roamed 
to another service area when the new location 
identifier is different from the "home" service 
area's location identifier. The "home" service area 
of the pager/cordless telephone 40; is the service 
area assigned to the pager/cordless telephone 40 
when it is not roaming. 

Upon receipt of a signal indicating a different 
location identifier, the pager portion determines if 
the location is different from its "home" service 
area, when it is, the new location identifier is 
stored. The cordless telephone transceiver is then 
instructed to inform the "home" service area of the 
new location of the pager/cordless telephone tran- 
sceiver 40. The cordless telephone transceiver 
couples to the nearest cordless telephone call point 
station of the cordless telephone system 15 by 
signaling a call point transceiver 50 comprising a 



receiver 50a and a transmitter 50b. Location update 
signals from the transceivers are preferably trans- 
mitted at a second data rate. The location update 
signals received by the receiver 50a are provided 
5 to a call point controller 52 for processing thereby. 
Once coupled thereto, the pager/cordless tele- 
phone 40 transmits the location update signals via 
the call point controller which couples to the PSTN 
20 via a telephone network interface 54 to call up 
10 the "home" service area paging system 10 via the 
path 20b to the "home" service coverage area. 
Once the call point controller 52 calls up the 
"home" paging controller 32, the location identifier 
is retrieved and transmitted to the paging controller 

75 32 of the "home" service coverage area so pages 
can be automatically routed to the new service 
coverage area currently serving the pager/cordless 
telephone 40. 

The second communication path could, after- 

20 natively be a cellular telephone system comprising 
cellular telephone bases sites for coupling a cel- 
lular handset to the PSTN 20. The pager would be 
combined with a cellular handset to allow coupling 
to the paging controller 32 via the cellular tele- 

25 phone system. Also, in a third embodiment, the 
pager is a selective call receiver having acknowl- 
edge-back (ackback) capability for coupling with 
the paging controller 32 via a communication chan- 
nel reserved for ackback responses from ackback 

30 pagers. In this case, the location update signals 
would be received by a network of base station 
receivers coupled to the PSTN 20. The base sta- 
tion receivers forming the network are similar to the 
CT-2 call points shown in FIG. 1 but without the 

35 transmitter portion of the CT-2 call points. 

FIGs. 2 and 3 are illustrations of wide geo- 
graphic area paging systems. Specifically, FIG. 2 
illustrates a paging system service area (geograph- 
ic location) paging system 202 capable of transmit- 

40 ting pages to a satellite transceiver 204. The sat- 
ellite transceiver 204 comprises a satellite receiver 
206 for receiving pages which can be processed 
by the satellite transceiver 204 before being trans- 
mitted by a satellite transmitter 208 in another 

45 service area in a different geographic carea#210. ■ * 

FIG. 3 similarly illustrates the satellite transceiver 
204 having receiver 206 and transmitter 208 which 
couple different geographic coverage areas ir- 
respective of their relative locations. For example, 

so the satellite transceiver 204 couples geographic 
coverage area 210 with geographic coverage area 
302, both located on the same continent; and cou- 
ples geographic coverage area 210 with geograph- 
ic coverage area 304, both located on different 

55 continents. In this way, the pager/cordless tele- 
phone transceivers 40 are able to roam all over the 
world while still receiving their pages without any 
actions from the subscribers of these roaming 
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pager/cordless telephone transceiver 40 (automati- 
cally). 

Referring to FIG. 4, the combination pager and 
cordless telephone transceiver 40 according to the 
preferred embodiment of the present invention is 
shown. The pager and cordless telephone tran- 
sceiver 40 comprises a paging receiver section 
400, a cordless telephone transceiver section 405, 
and a message and display controller section 410. 
Trie paging receiver section 400 includes an an- 
tenna 412 for receiving the selective call (paging) 
signals. A paging channel radio frequency (RF) 
receiver 414 coupled to the antenna 412 demodu- 
lates the selective call signals, and a selective 
signaling decoder 416 decodes the demodulated 
signal to recover the page transmitted therein. 

The decoded page is provided to a message 
processor and display controller 420 for processing 
thereby. The decoded page is stored in a message 
memory 422 and the user (subscriber) is alerted 
via an alert device 424 that a page has been 
received. The user can activate user display con- 
trols 426 to retrieve the page from the message 
memory 422 and to display the page on a mes- 
sage display 428. The controls 426 can manipulate 
the message display 428 or alter receiving param- 
eters in a manner well known to those skilled in the 
art. 

Operation of the cordless telephone transceiver 
section 405 is controlled by a telephone control 
logic device 430. An antenna 432 is utilized for 
transceiving signals for conventional transceiver op- 
eration. The antenna 432 is coupled to a transm it- 
receive switch 434 which operates under the con- 
trol of the telephone control logic 430. The trans- 
m'rt-receive switch 434, in one position, couples the 
antenna 432 to a telephone channel RF receiver 
436 for processing received RF signals and provid- 
ing the signals to the telephone control logic 430. 
In a second position, the transm it-receive switch 
434 couples the antenna 432 to a telephone chan- 
nel transmitter 440 which processes signals re- 
ceived from the telephone control logic 430 for 
transmittal as an RF (location update) signal from 
-cssy » the antenna 432. 

In an alternate embodiment, a speaker 438 can 
be coupled to the receiver 436 and a microphone 
442 can be coupled to the transmitter 440 for 
conventional cordless telephone operation. In the 
alternative embodiment, the receiver 436 would 
provide audio portions of the signals to the speaker 
438 and digital portions of the signals to the tele- 
phone control logic 430. The transmitter 440 would 
process audio signals received from the micro- 
phone 442 and digital signals received from the 
telephone control logic 430 for transmission from 
the antenna 432. 
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In accordance with the preferred embodiment 
of the present invention, the telephone control logic 
430 is coupled to the message processor 420 for 
initiating the transmission of location update signals 
5 including the location identifier to the "home" ser- 
vice area. When the message processor 420 de- 
tects and decodes a location identifier different 
from that currently stored in a service area memory 
423, the new location identifier is stored in the 
io service area memory 423, and the telephone con- 
trol logic 430 is signaled to call up the home 
paging controller 32 through transmission of the 
location update signals to a call point transceiver 
50 (FIG. 1). Once the telephone control logic 430 is 

75 coupled to the paging controller 32 (FIG. 1), the 
location identifier is retrieved from the location up- 
date signals by the message processor 420 and 
transmitted under control of the telephone control 
logic 430. The telephone control logic 430 signals 

20 the transmrt-receive switch 434 which enables the 
telephone channel transmitter 405 via the antenna 
432 to send the location update signals having the 
location identifier to the "home" service coverage 
area at a second data rate. Specifically, the CT-2 

25 telephone portion of the pager/cordless telephone 
40 couples with the call point transceiver 50 and, 
as discussed in FIG. 1, the connection is made to 
the paging system 10 via the PSTN. Subsequent to 
the connection, the location identifier is then trans- 

30 mitted to the "home" service coverage area where 
the location identifier is stored in the "home" ser- 
vice areas 35 of the subscriber data base 34. 

In this way, when the "home" service area 
receives a page to be transmitted to the 

35 pager/cordless telephone 40 which is roaming in a 
different service coverage area (geographic loca- 
tion) of which the location identifier is known, the 
"home" service area checks its current service 
areas 35, and reroutes the page to be transmitted 

ao in the appropriate service area, ft is well known by 
one skilled in the art how to categorize and store 
information associated with its pager/cordless tele- 
phone 40, and how to reroute pages to be transmit- 
ted in different service areas. Preferably, the pag- 

45 ing controller of. the home geographic location gen- 
erates a message routing request when a page is 
received addressed to a transceiver located in a 
new geographic location. Therefore, according to 
the preferred embodiment of the present invention, 

so the pager/cordless telephone 40, when it receives a 
different location identifier, knows that it is in a 
different service area. It then transmits the new 
location identifier to the "home" service area. The 
"home" service area stores the location identifier, 

55 and uses it to automatically reroute all pages to 
that pager/cordless telephone 40 indicated by the 
location identifier. 
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Referring next to FIG. 5, a flow diagram illus- 
trating the message entry and message routing 
operations of the paging system in accordance with 
the preferred embodiment of the present invention. 
After startup 502, the telephone network interface 
30 (FIG. 1) awaits reception of an incoming call 504 
from a page entry device 25 (FIG. 1). When an 
incoming call is received and answered 506, the 
paging controller 32 generates a voice prompt 508 
requesting the caller (e.g., the message originator) 
to enter the message followed by an "end" signal. 
The "end" signal, as is well known, indicates the 
end of the message. The paging controller 32 
continues to process and store the incoming mes- 
sage 510 until the "end" signal is received 512. 

Next, the subscriber identification code (ID) 
and location identifier is recalled from the sub- 
scriber data base 34 (FIG. 1) 514 for determining 
whether the pager/cordless telephone transceivers 
40 has roamed to another geographic service area 
The pager/cordless telephone transceivers 40 in- 
forms the "home" service area that the 
pager/cordless telephone transceivers 40 is located 
in another service area indicated by the transmitted 
location identifier. Therefore, when the paging sys- 
tem receives a page for a pager/cordless telephone 
40 determined to be located outside its "home" 
service area, the paging controller 32 calls the 
service area indicated by the location identifier and 
reroutes the page (message) to the other service 
area 520 for transmission of the message to the 
pager/cordless telephone transceiver 40. The pag- 
ing controller 32 knows the pager/cordless tele- 
phone 40 is located outside its "home" service 
area because the pager/cordless telephone 40 has 
previously informed the "home" paging system of 
its current geographic location. Preferably, by as- 
signing each location identifier a telephone number 
of the geographic location of the paging system, 
each paging system, that has the information 
stored in memory, is able to determine the geo- 
graphic location to reroute paging messages ad- 
dressed to that transceiver. Therefore, by allocating 
each geographic location (service area) with unique 
location:^ identifier; the^home paging system is able 
to determine the geographic location of the tran- 
sceiver that logged-in with the new location iden- 
tifier. The paging controller 32, upon receipt of the 
location identifier, stores the new location identifier. 
When it receives pages for that pager/cordless 
telephone 40, the paging controller, retrieves the 
location identifier to determine the pager/cordless 
telephone transceiver's 40 location, and reroutes 
the page to the geographic location identified by 
the location identifier. As is well known by one 
skilled in the art, the rerouting of page can be 
accomplished by a satellite or microwave links or 
any equivalent communication links suitable for 



such transfer. 

However, when the location identifier is the 
same as the "home" service area 514, the mes- 
sage is queued for local transmission 516. Subse- 
5 quent to steps 520 and 516, the process continues 
to wait for other incoming calls 518. In this way, 
once the "home" service area is informed that a 
pager/cordless telephone is roaming (by the receipt 
of another location identifier), the paging controller 

70 is able to automatically reroutes all paging mes- 
sages to the pager/cordless telephone 40 that have 
logged the changed location identifier. According to 
this invention, the pager/cordless telephone tran- 
sceiver 40 can roam anywhere in the world, and 

75 still receive its pages automatically because they 
have informed the "home" paging system of the 
service area in which they are currently located. 

Referring to FIG. 6, a flow diagram of the 
operation of the pager portion of the combination 

20 pager/cordless telephone transceiver 40 according 
to the preferred embodiment of the present inven- 
tion is illustrated. After the startup 602, the pager 
begins to receive and decode paging transmission 
including the location identifier 604. The location 

25 identifier is indicative of the service geographic 
area of the paging system, and a pager that re- 
ceives a location identifier can determine if it has 
changed geographic location 606 by comparing its 
home location identifier with the received location 

30 identifier. In response to step 606, when a 
pager/cordless telephone has received a new loca- 
tion identifier different from its "home" location 
identifier, the pager/cordless telephone knows that 
it is roaming. The pager/cordless telephone 40 sets 

35 an area change flag to indicate a new service area 
612. The new service area identifier (location iden- 
tifier) is then stored in the pager 614. Subsequent 
to storing the location identifier, the message pro- 
cessor 420 via the telephone logic controller ac- 

40 tivates the log-in mode of the CT-2 telephone 616, 
the detail will be discussed below. 

Alternatively, in response to step 606, when the 
location identifier is the same, the pager proceeds 
in the conventional manner interrogating the paging 

45 signals to detect its address^ 608t;Whenthe pager 
has detected its address, the pager generates an 
alert and stores the message for retrieval by its 
user 610. However, when the pager fails to detect 
its address or after step 610, the pager continues 

so to decode paging transmissions 604. In this way, 
the pager portion of the pager/cordless telephone 
can automatically determine that it is roaming. The 
pager/cordless telephone 40 informs its "home" 
service of its current location when the 

55 pager/cordless telephone 40 has received a loca- 
tion identifier different from its "home" or different 
from any other location identifier previously re- 
ceived. Therefore, the pager portion, by setting a 



6 



11 



EP 0 660 624 A1 



12 



flag, indicates that the pager/cordless telephone is 
roaming (away from its home service area), and 
substantially simultaneously, the cordless tele- 
phone portion activates the calHn mode to log-in 
with the "home" service area that the 5 
pager/cordless telephone 40 is located in the ser- 
vice area identified by the location identifier which 
is transmitted to the "home" paging system. 

Referring next to FIG. 7, a flow diagram illus- 
trating the call processing operation of the cordless w 
telephone in accordance with the preferred em- 
bodiment of the present invention is shown. After 
startup 702. the message processor 420. upon 
receipt of a new location identifier, activates the 
telephone control logic 430 to begin searching for a is 
call point within range 704. When the call point 
signal is detected, the cordless telephone deter- 
mines, by conventional techniques, if the call point 
is within range 706. If not the cordless telephone 
continues searching for other call point signals 704. 20 
However, when a call point is within range, the 
cordless telephone activates the "within service 
area" channel 708 indicating that outgoing call can 
be initiated. Thereafter, a search for an available 
call channel begins 710, and if none is available, 25 
the cordless phone displays "call point busy" sig- 
nal 714 and the search continue 710. 

However, when there is an available call chan- 
nel 712, the cordless telephone initiates and begins 
to process the telephone call 716. The call pro- 30 
cessing continues until one side terminates the call 
which generates the hang-up signal 71 a Upon 
receipt of the hang-up signal, the call is terminated 
720. 

Referring to FIG. 8, a flow diagram illustrating 35 
the operation of the automatic log-in operation of 
the pager/cordless telephone in accordance with 
the preferred embodiment of the present invention 
is shown. After startup 802, the message processor 
420 monitors the service area change flag of the ao 
pager/cordless telephone to determine when the 
pager/cordless telephone 40 has roamed to a new 
service area 804. When cordless telephone 40 has 
determined that the location identifier has changed 
806, the cordless telephones portion activates 1 the ^45 
log-in mode of the cordless telephone 808. The 
cordless telephone generates an automatic service 
area log-in which is transmitted to the home ser- 
vice area. The cordless telephone begins to search 
for a CT-2 call point signal 810, and when a call 50 
point signal is not detected, the search continues 
810. Upon detecting a call point signal, the cord- 
less telephone determines if the call point is within 
range 812. Once the call point is determined to be 
within range, the call system terminal enters the 55 
unit identification and the home system code. This 
enables the new location identifier to be transferred 
to the home system to enable the home system to 



reroute all pages for that pager/cordless telephone 
transceiver to the service area where it is currently 
located. 

The preferred embodiment of the present in- 
vention operates automatically and is transparent to 
the user. The location identifier is received and 
stored by the paging system. When the user is 
within range of a cordless telephone call point 
station 15, the message processor 420 signals the 
telephone control logic (controller) 430 (FIG. 4) to 
call up the home paging controller 32 (FIG. 1) to 
transfer the new location identifier of the 
pager/cordless telephone transceiver 40. The loca- 
tion identifier is retrieved and transmitted by the 
cordless telephone transceiver portion 40 to the 
home service area to enable automatic page trans- 
fer. 

By now it should be appreciated that there has 
been provided a cooperative paging system and 
cordless telephone system which combines the 
best features of the two systems to provide im- 
proved paging throughput by allowing the home 
paging to log the service areas of the roaming 
pager/cordless telephone transceiver to enable the 
paging system to reroute incoming pages without 
undue burden on the paging system's signal ca- 
pacity. The paging system provides normal paging 
operations and delivers messages to the pagers 
located within its home service area while the cord- 
less telephone link is used to inform the home 
service area when the pager/cordless telephone is 
roaming. 

In summary, in one form of the invention, there 
is provided a method for communicating compris- 
ing the steps of: (a) transmitting paging signals 
having a location identifier associated with a geo- 
graphic location; (b) receiving location update sig- 
nals from portable transceivers for identifying the 
geographic location of a transceiver transmitting 
same; (c) decoding the location identifier incor- 
porated in the location update signals and storing 
the location identifier associated with the trans- 
ceiver transmitting same; (d) receiving paging mes- 
sages; (e) routing the paging messages addressed 
to the transceiver located in another geographic ^.iv 
location in response to the location identifier asso- 
ciated with the transceiver; and (f) transmitting the 
paging messages addressed to the transceiver lo- 
cated in the geographic location of the paging 
system. 

In another form, a transceiver comprises a re- 
ceiver for receiving paging signals including a loca- 
tion identifier associated with a geographic location 
of a paging transmitter transmitting the paging sig- 
nals. A decoder coupled to the receiver decodes 
the paging signals to recover a page and the 
location identifier. A memory stores the page and 
the location identifier identifying the geographic 
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location of the transceiver. A message processor, 
coupled to the memory, determines when a new 
location identifier is received; and initiates a trans- 
mission of a location update signal to a home 
paging controller in response to the reception of 
the new location identifier. A transmitter, coupled to 
the controller, transmits the new location identifier 
to the home paging controller for informing the 
home paging controller that the transceiver is lo- 
cated in the new geographic location indicated by 
the location identifier. 

Claims 

1. In a combination paging system and telephone 
system, a method for communicating compris- 
ing the steps of: 

(a) transmitting paging signals having a lo- 
cation identifier associated with a geograph- 
ic location; 

(b) receiving location update signals for 
identifying the geographic location of a tran- 
sceiver transmitting same; 

(c) decoding the location identifier incor- 
porated in the location update signals and 
storing the location identifier associated with 
the transceiver transmitting same; 

(d) receiving paging messages; 

(e) routing the paging messages addressed 
to the transceiver located in another geo- 
graphic location in response to the location 
identifier associated with the transceiver; 
and 

(f) transmitting the paging messages ad- 
dressed to the transceiver located in the 
geographic location of the paging system. 

2. The method in accordance with claim 1 
wherein the step (a) of transmitting comprises 
transmitting the paging signals on a first com- 
munication path and the step (b) of receiving 
comprises receiving the location update sig- 
nals on a second communication path. 

•■as*3L f The *> method ^in accordance with claim 1 
wherein the step of routing further comprising 
the steps of: 

determining the geographic location indi- 
cative of the location identifier in the location 
update signals; 

coupling the telephone system with the 
paging system located in the geographic loca- 
tion being determined; and 

sending the paging messages addressed 
to the transceiver located in the geographic 
location being determined for transmitting the 
paging messages as paging signals to the 
transceiver being addressed. 



4. A communication system for transmitting a 
message via at least one base site to a plural- 
ity of transceivers, the at least one base site 
comprising: 

5 a base site transmitter for transmitting pag- 

ing signals having a location identifier for iden- 
tifying a geographic location of said at least 
one base site; 

a base site receiver for receiving a location 

io update signal from a transceiver for identifying 

the geographic location of the transceiver 
transmitting same, said transceiver being as- 
signed to a home geographic location; 

a processor for processing and decoding 

75 the location identifier incorporated in the loca- 

tion update signal; 

a memory for storing the location identifier 
associated with the transceiver transmitting 
same; 

20 said base site receiver receiving the mes- 

sage addressed to the transceiver associated 
with the location identifier being stored; 

said processor, coupled to the memory, 
for determining whether the transceiver ad- 

25 dressed by the message is located within the 
home geographic location in response to the 
location identifier associated with the trans- 
ceiver; and 

a controller, coupled to said processor, for 

30 routing the message to another geographic 

location indicated by the location identifier, 
said controller queues the messages for trans- 
mission to the transceiver located in the home 
geographic location. 

35 

5. The communication system in accordance with 
claim 4 wherein the transceiver comprises: 

a receiver for receiving the paging signals 
having the location identifier associated with 
40 the geographic location of said transceiver; 

a processor, coupled to the receiver, for 
determining when a new location identifier in- 
dicating the other geographic location is re- 
ceived; 

45 means? for^couplingathe home .geographic 

location of the transceiver via a telephone net- 
work; and 

a transmitter for transmitting the new loca- 
tion identifier to the home geographic location 
50 of said transceiver. 

6. A selective call signaling system comprising: 

a telephone interface for receiving selec- 
tive call messages; 
55 a paging controller coupled to the tele- 

phone interface for encoding the selective call 
messages with a location identifier correspond- 
ing to a geographic location of the paging 
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controller; 

a transmitter, coupled to the paging con- 
troller, for transmitting the selective call mes- 
sages including the location identifier to a tran- 
sceiver; 5 

a receiver, coupled to the telephone inter- 
face, for receiving location update signals from 
the transceiver, said location update signals 
include the . location identifier indicating the 
geographic location of the transceiver; io 

a memory coupled to the receiver for stor- 
ing the location identifier associated with the 
transceiver transmitting same; and 

said paging controller further comprising: 

means for routing the selective call mes- 75 
sages from a home geographic location to the 
geographic location of the transceiver located 
outside the home geographic location; and 

means for queuing the selective call mes- 
sages addressed to the transceiver located in 20 
the home geographic location for transmission 
within the home geographic location. 

7. The selective call signaling system in accor- 
dance with claim 6 wherein the transceiver 25 
comprising: 

a receiver for receiving the selective call 
messages having the location identifier asso- 
ciated with the geographic location of said 
transceiver; 30 

a processor, coupled to the receiver, for 
determining whether a new location identifier 
indicating another geographic location is re- 
ceived; 

means for coupling to the home geograph- 35 
ic location of the transceiver via a telephone 
network; and 

a transmitter for transmitting the new loca- 
tion identifier of the home geographic location 
of said transceiver. ao 

8. A transceiver comprising: 

a receiver for receiving paging signals in- 
cluding a location identifier associated with a 
geographies locations of^ a paging controller 45 
transmitting the paging signals; 

a decoder coupled to the receiver for de- 
coding the paging signals to recover the pag- 
ing signals and the location identifier; 

a memory for storing the page, said mem- so 
ory stores the location identifier identifying the 
geographic location of the transceiver; 

a message processor, coupled to the 
memory, for determining when a new location 
identifier is received; and 55 

a controller for initiating a return location 
identifier transmission to a home paging con- 
troller in response to the reception of the new 



location identifier; and 

a transmitter, coupled to the controller, for 
transmitting the new location identifier to the 
home paging controller for informing the home 
paging controller that the transceiver is located 
in a new geographic location indicated by the 
location identifier. 

9. A selective call transceiver for receiving paging 
signals from a selective call controller located 
in a home service area and other service area, 
the selective call transceiver comprising: 

a decoder decoding the paging signals to 
recover a page; 

a processor for determining whether the 
paging signal include a location identifier iden- 
tifying a geographic location of the selective 
call controller transmitting same; 

a controller for initiating a return location 
identifier transmission to a home paging con- 
troller in response to the reception of the new 
location identifier via a telephone network; and 
transmitter, coupled to the controller, for trans- 
mitting the location identifier to the selective 
call controller of the home service area. 

10. A combination pager and cordless telephone 
transceiver assigned to a home service area; 
comprising: 

a pager receiver for receiving paging sig- 
nals provided from a paging controller; 

a pager decoding, coupled to the pager 
receiver, for decoding the paging signals to 
recover the paging signal; 

a message processor for determining 
whether the page includes a location identifier, 
the location identifier identities a geographic 
location of the paging controller; 

the cordless telephone transceiver, coup- 
led to the message processor, for providing 
automatic service area log-in via a cordless 
telephone system call point transceiver; and 

control means, coupled to the message 
processor and the cordless telephone trans- 
ceiver, for automatically * coupling the cordless < 
telephone transceiver to the cordless tele- 
phone system call point transceiver for initiat- 
ing a return location identifier transmission to a 
home paging controller in response to the re- 
ception of a new location identifier. 
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